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1 

mm i ] mbtmrnom? u-A^grr 

£*&4, C©ii$Ud^&©{^7U--A*3:frr 

zmtzm, ccozmzmu, mzmbtcm 

'MWloBM ? u - a tc J: <3 git 0 fcf^ * ©|s 9 £tfclii 

cmmtzmmimm btcw-ixmwimm 
©7 u~ as* vmK.wg.-rz^mzffix.'tcmmm i ta 

fi©«aLAN->Xf-A 0 

[HW0I3] M£ffiim*5£U : £tctt1iSiByb-A& 20 

fctt 2 s3t£©ftM£L A N X f - A 0 

KB, TCPCTraismission Control Protocol ){C»-3 

< ^ u-ABrnzntt *>^m*%mim 1 1 3 © 
[^©i*ffl&aau/n 

[0 00 1 ] 

[^B^CDffil-^S^S] ##SB£B6«lWgg#CARQ:A 30 
utomatic Repeat reC^est):#5£K<£0ilDflC#S:tT 5& 

>§-f£„ 

[0002] 

[«©s»] mmm^^7-Aicmm<ommij^ 
tvxu, m*)mc6ct*mix*5iiiteMUc^ 
mm&mnzmmxtt m bxma? mmm 

•3 HE (FEC: Forward Error Correction) "ft&b, 
0 m. b 4 t k t> 5 -£ 3£H L, it f c 4 ic <fc t £l 0 

^©Hfe^SglWIjig* (ARQ: Automatic Repea 40 
t request) #3$#J: <ffil^ntl^ 0 

[0003] f e c©w,£4 l-cb, »iat«?g^i:> 

^IW^©^ -f ^Jwe&scWSfre* £ c 4 #w 
^j-k ^iur«ifiOiTiEffl©{^wntf^ rg#£<!& 
g4&9«*f«#«8tK&Sc.4 1 8l9#Jli*l>TjE§c 
S^-* h|fif)©^-x rg#*#<,>t§£&cBiTiE#r 

t&<&SC4#W6ftS<, 
[0004]ifc, |6*)fnEfHf£ffl<,>S4. ISOinE 

ffl 1 h ^tes t » r t bxmmmmicM*. 50 
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fcfe, p)DtWS?:&-S-ffi©B#rarji.2.fc«?)Ktt > £*) 

«,^i/~rr£Sc4di#g4&^ cfcOJAi^ig 

[0 0 0 5] ARQ©fiM>4L,-CB, *f. %m\xm 

*)pmzm<KZ£xmgmmr>mtcit>, * 

^©-CtffltJtr? hfiBROiTiEitf 5«^{cJt"<r5> 
& < «#S©fl»fiRt>Jt«!WfB*-C** C 4 W 6tl 

s. 

[0006] x&b bxu. mmm&'mttizit 
». skjMvs 4, it««i<:,j:t)ttiAir#s 

©wtfeaaws. -3**)> h*Hsrr*ct 

T^tf^ftS. W£:/n r^WStop-aid-WaitS, Go- 
Back-l>ffiL Selective-Repeat3!#s&£„ 
[000 7] i6|gLAN©^«!4L't« > ^-{C»R14 

[0 00 8] C®£5tj:mWiLAN<D<im*l$®ibX> 
ARQ*a©**»fflLt:i>*IM8LAN#*<. SI 
^HF3Jl/itTBA-F^i7©fflf3*>6, Go-Bac 
k-r@#J: < m>>~>tiX\,>2>. 

[0 00 9] Go-Back-I^Off^T'n h aMt, fflk<D 

OMyu-Aim^icmb. m*)&m.t2>tm-® 
aws**r* •? . ^iMrwiaNi^ 1 e e e 8 0 21m 

(Cfflt^tlTl^HDLC (High Level Data Link Con 

troi protocol) ommmmitbxummx^ 

So 

[00 1 o] sffflw-c. myu-^zfcbtmbtc 

SHSlft^iL'rACK (Acknowiedganent) ft 
TNAK (Non Acknowledgement) AHIfcjUfeffljK&l} 

ar*. «>i/<a»»j3WB4i/A:eai7u-Aj:*)iir© 

U - A© A C K *Ba^<HIJKS 5 jBT. 
[0 0 1 1] *&, *Sea7W-AT?R»)!Wftffl3tV 

rs*sti5„ c©fc&> m«. 8ffl©eai7i^-A 

AKfe^TPO^HiTSi, CC^Cji-pfc?^©^ 

[0012] #»tt^ETS^B f )J5:jim7'P ha A 
■T*STCP (Transmission Control Protocol) B, 
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FTP (File Transfer Protocol) f©^>$-*'j|- 
•CBatWsiWiftSjlttlLANKfclJrfcMI&flWI* 

#fcurt>s. tcp-cb, ■i?^>F^tn , X4P¥«n 

•> -f > K^1MX«NAK#jll9MSft&tfft«\ 
»MfSll7 U-Affc* 1 , 2, 3, 4, ©ASK* 
NAKJWS«JjgStHl«*fc. &©NAK. 3HL 
< «81 9 1/ fc£ ji? U - A <fc 0 $r©fi£7 U~A 
©ACK*BflWat»))B3*l$*-e. 1, 2, 3. 4. 

So 

[00 13] 

[»W#l?*UJ:5£ , r*I«J 6UJM!l/fcJ:5«:. 

^s/cfc. ARQ^sccis^OMaiWTfonri^., 
m *i#aun>S2. 4GHz»*»««rlan 

•C» s ^5fBWil#©^l» I SM (Industrial Scienti 
fie and Medical) ft*mtZCtfrt>> gffWcJ; 

mmmmimicmzvjtimmz. tit. 2. 4 

GHz#4>jM«ILANrB. PJHSR^iS^tffll' 
Sj^LANVXf-AllltrOfiSSSKKM-rsafrt^ 
•CiSU/cS). JHQrSJ/Xf-AH'WOBrT^^C. 

W*<5:ot*W4. CftJ&©T#©fl»C. fcttft 

[0014] c©J; 5 tt««Ki««BIT«:*»(f»r . 

StSftfc^Bra^-e&Sfc*, «e»il#^W©ji«S 
[0 0 1 5] W»LANK:g#3tiS£&&M 

t» ntt»*&*i 0- 1 0 i/c. 

IEEE8 02. 1 l^lteftSftT^S&ellLAN© 
£ft!Ut»l 0- 4 S*C*S. Ctitt. 
3<i*«ailLANK*t»r*>, jlttWeifTSCitCJ: 

. £j* n D D Jtte*f? *s*#ll& t i» * 
*>„ L-W^T, **LAN«StMi9 h^-d'i^S 

ieSLAN^rflis-rst^K, try h»t)$*si 0 

" ' 0 *>610 - 4 «K©K» hlWtC#l/tfc«LA 

[0016] mK&zMmmmKwm&D&mtc 
mumLANomitzb-ty v mm) ts/ 
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NJt (tM) ©BW5*«UeLftdS* , C*»). Selective- 
RepeatSfOJ*^- 1 Cto-Back-hffl©ii£©tti&£^-f I^T 
*S. H8(C*i(,vttt. *B»LANIII*WII^-^'C 

ttd*hr «6»LAN©BIRffl»©— 
IEEE8 0 2. 1 l-C»*©e^7U-Afi*6 4K 
*>620 4 8K^-f riLTl^fc^ 6 4K>\*-fri 
2 0 4 8 r©7 l/-Afi©*B&«7j*l,fc. 
[00 1 7] 08J;O, 2 04 8K^-fr©if&©Sele 
10 ctive-RepeatSiGo-Back-(@!©MB> X*- V'-y h# 

s^cfi© 1 /2 fr&*rt^£ftTanB©s/Ntt(e*5 

>W r©*§£«, r#0#>6«*«c3WtT 
*IW©s/NJtfcfei>T;MK Gtl6© 

S/NJt#l 5 dB*>62 5dB(Cfet»T, 
Selective-RepeatMiCo-Back-t@!©X;l/"7'i' h©M 
^*<&-5Tfe»), #^©S/NJtK*5^r«W#© 

20 Go-Back-N §!©S3i7 , B r a^ffl^r^S^L A N 

[0018] H9«.^9 h^<3* (tttt) (CJtfiSele 
ctive-RepeatffiiCo-Back-I^OX^-^'y r©M (81 

cc^otrwtt^MJfts*!. try nwi 0- 7 iPh 

1 0 - 3 ©«H{cfcl,>r©*|?if©^*fiShS. Jill© 
j*l»LAN©ft»t«R:*Jl»Ttt. BJaiLfc^WtLAN 
iiHSLANCS^frWSiPl^CC^ K»^h^i3**3 
30 1 0- 7 rt>61 0" 8 ©»i»t»5Ci^<, 3iff© 
#»**aiLfc^B ha;l/*Jfi^»%iST3-&*mH 

[0019] BuML/fc^^OC, Selective-RepeatSBGo 
-Back-fS!i»S^0. ^ofcfejH? U-A©**WSI 

ffll»tv«. B»S/NttB/M MRLAN4: 
*©SW-C4)5 t SSR^fiJM«lWiS< > Kt^Sn* 

fcfeji^ U-A{C»-r*ACK*afij|»l^|«W*C 
[002 0] C©<fc 9 ftWIKCfT4*)4lfc 

50 [0 02 1 ] 
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[0 02 2 ] ilLANKB, MM. fimtHmiO? 
•J *j*Jtteh7V*xx-{yiifiimi>> ^©Ti'-fex 
JK^FKtfLT. ffiRCDMRtf 7 * -12 * * 
A*i6*vr<,>*. *l5Er^fflStl'5jtMSLAN(ctel,> 10 

*>*»ec**k». tf»F*0* 
©iWtttSJNcfr**. 

[002 3] tr»m»)*Jak*ft^7huy^j'J!»U 
( Maxmum-lenqth-Shi f t-reqi ster-sequence ) 

®5>^Afi#i£«5(?ij*.6.ri"fex^^>h{cSHi 

U 7^X*V>rBEL<jif§5ftfc*§£©7>#* 
pf=l-(l-Pb) ,N 

K J: 5 * fi J# pjfl&r -f > F &fc •) ©& 0 * p 5820 
Pw = 1 - ( 1 -Pb) ' M N 

tm^mmmt. i/u-pf)i&*© ★ ★r, 

M< l/P f 
9CCj;£^>F^lMX©Sffi/|v£|»|(\ 

&*4>& < -racier 

[002 6] CCC. S*W)5:e^7U-Agt?*56A 



rB, jgfiLfciS*© I D (Identifier) I P (inte 
met Protocol) mcttfobtcX v Ht92lS*B*l/t 

wm^mth. «**B*©e» noncwtji 

ot, -&Ctj£<rfS{a£7L'-A©$r o^f^ 

[0024] tceshfctr? FR9*K#-j-s*a©ji 

J^TSWWS. ffiiGT, *6»LAN©ft«Wttf?jS 
7'n h3;l/T*SGo-Back-l«ffi©«liKLAN(Cl EEE 

801.1 1 umo&mv v~&*m.?z>ms<<cm 

[0 02 5] e»7U-Aft*N^-f h (8XNK» 

f> i-r^i. 7u-&m*)mt> t £tr? F»$*Pb 

OHftB 

(1) 
(2) 



(3) 

#4. 128, 2 56, 512. 1 024. 2048rW 

m>m*m 1 

[0 02 7] 
[*1] 







10"»M0*« 


10~ 6 ~10 6 


10 7 ~10 a 


64 h 


2 


16 


192 


1920 


128 '<<f h 


1 


8 


96 


960 


256 '<<< h 


1 


4 


48 


480 


512 /<-f h 


1 


2 


24 


240 


1024 »V h 


1 


1 


12 


120 


2048 'U h 


1 


1 


6 


60 



«1W3$ (3) %m£.?ZJ:5< l CWtfc$tlX\,>2>. £ 

/c, 7U-AM9#£DTfe^>F^1^X#i«8(c 40 

S*J2 0 4 8^W h-C, rfW^tfl 0" 8 ~1 0 
" 7 ©*§£B, 1 0 " e ~ 1 0 - 6 ©Bf ©m*£i£:7 U 
-A$6£S:/JMiI£L-C. 1 0 " 6 ~ 1 0 " 7 ©JS£© 
£*©£7U-Affc6 0£T, 6, 12, 18, 6 
Oi 1 ?.* ^F^-fXfcSfbSttSOr. 
©26£tc J; a > F W A X<DW&tM'bimMV <* 
S. S£7 U-Aft6 4/t-f rteJ:t>'2 0 4 8©*|£© 
r-SI«3¥i o- 7 ^61 0" 6 ©aWTc©-?-* > 

Ff^-fXOSEili&llll 0*>6B1 3{C^-T„ ill 0~ 50 



H 1 3 »«Mtc£gBft* £ 0 , «Mtc9 ^MW 
X££S. 

[0 02 8] H10~H1 3<fc9. *3BWDffafcfrft« 
««®»SaWWitk«Lr. "7-f >F>?-!MX©*;*5 

StlS. B 1 4 WISBj^SjiWU^^^fcjf^cDMm 
ftX;U- 7' v V ft&t Se1ective-Repeat§!©i»&£JtiS? 
L/fcJtS^^-TB-C* »J . C©B#>6 fcSelective-Repe 
atSii5^#tt*sft6tl. eSI^*SJ|^±Lr^SCi 

[0029] WiJiML-fc<t5(C, «S^ji®«W©fel 



(5) 



[0030] t&fcfc, 4&9JB. ^l/fcjffi@R©£ 

tt&JHtC 0 fc# o T ifSBf 1 - $ tcK>) *J^ffl $ tilt i * 
-A©Wj£*g*T£^|!3i*<I*. OTBSHWS^a 

b. c©ffai^(cL^or««aa*ufc9i3e»<oe 

[003 1 ] CCT. #|69i©«F»i f* 4 C5B, m 

^-^om^mmt^Wfimihti, c©we 20 
tzmommm btc^xmm^m^mm 

T*Ci#T*.&. 

[ 0 0 3 2 ] 5 hK., msmmmc btcifi-ixm? 

i-f &tifc?*£ 0 S2&7U--AHHSfc9©t:? h 
gKi^r. iwaBf5®R©«i«a3E{irt'&©'c > ?u- 
- &&z*jmtm? h c t tc «t *) . imiffigK©** 

©SSK*l«Lh 3 

[0 03 3] |WarrJ£*feJ:tf *fcBIWB7 U--A||£ 

[0034] W3a« , r**s*>j:o f inE5mr 

B, TC P(CS*3< 7 U-Ae**tf «c9*R**tf# 
«iT$C4iWM!U>. 
[0035] 

[ftW©9dl©^i] «M9jW«©jWlLANS/Xf' 40 
A©«ffi*Hi*#Jil/'r«W'rs. ■ ltt*9M9tlft 
wciMMB.tiWWowf^B^e'flwaar**. hiss 

^M^o^&t', ware*o. *»«©# 

»iBEJgraifc©&t,>7*o ?*(c-X>TB07js*«i&L 
fc. 

[0 03 6] *«WB. «MLfc§fi£f[©f3§7 W-A* 
Pf = 1 - (1 -Pb) ' N 
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j±z%intz?mtzm> c©?«2B, mmm 
ucmimmm-? xy-^^^btcf-^om 

3 vmmmc btc& -> xmi?- % m 5 j>mm s n 

fci »iCBlM 1 (CiTG«ttl/^9r£ft©^7 U- A 

mm, c (onmm^K. uc& -> xmmm btafim 

^LAN'>X7"At?*5 0 
[0 03 7] CCT> 3|s«W©«fttir*4C5B. « 

« 1 4 ? ts 2 <t ©n©afftc« » z f~ * <om o **« 

X&m? U-A©7 l/-Aft*nJX«:l85g?SC4i"e 

-Ag?rSI^-r*. ««lfcJ;D £ ^t»2B > TCPK 
*-3<7l/-A{gg&*f?&9. 
[0 0 3 8] (I-4HIN) «millMKlkM«B92 *3 

<fc ma 3 o xwmt z>.® 2 tx*mm-9mm 

©«LAN'>Xf A©fiji7 U-A£fclg£©7n-£ 

^-rs-e*^. *^©sr«l a NBflimaw (t*-> h 

±3-e*fc©r*sfc»» 02{cm-r<fc9«c:. e»m 
0 $©i BE^. tm 1 *»i0^F« 2 iai-ce^7 V - A© 

[003 9] ^f-y7"5 0 lt?B. B«tS 1 K» 
L-C> K» hK"3$*S!C£-r'Sfc*©5>^AM-f©S 

75 0 2-CB, SttlB. ^tS2©SS<(CLfc^l\ 5 
2 ©R 0 ttttiW 3 »SA 1 t fc 7 > 9 A<i#©R 

Mi 1 1 mm> v > ¥ mmsmtwk 2 *w w t . 

■CB. f-|»2Bf-> hRiKKC^i^i*^©^ 

1BT«2©.I D4K» e^7U- 
A»«8P9B, -e©^ti2 >,CtttZ1k±t1k>SW&M7 

[004 0] iI^E&7 U-A»©ft^fii. «/MI©« 

&kWU b (8XNK!» K) if&i> 7U-AR0 
*Pf itj hM0*Pb©N<RB, MxBtfcJ^K:. 

(1) 



CO 
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20 



Mx p f ^ l 

©»£-?*&©?, **3!«HKj87l/--A$Mmax * 

Mmax< 1/P f 
4&S. CCtr, */jNjttte*7 U-A»%Mm i n ★ 

Mmi 1/ (LPf ) 

*S£#£e>ftS. *fc, LB»iiWIW57l' 
-A«^*©B6o£ KJ: iXVkmtZ C 4 bX'$Z<D-klO 

L = P f ma x/P f 
4ft*. Ctl«, Pf*«l 0«8fl[«6-3<©"C*n 

«\ u - a&© i/io *§£©&&£& 

7 U-A*t*/J>jtl*fia7 U- Atfc£Mm i n 4 L 
X, I^li6i7 l/-A»Mm a x it^tStiSS 

[004 1 ] «_tCtt. » 1 *6 : fW2 ^©fWMoai 

[0 04 2] H3«*IHg©*|«LANi'X^A47U 
- Ag#B£©Si£tL A N A©*JU- 7 * 
©JttS*w-rH"C*»). ffl*(CS/NJt*4 9> ttNK* 
S = {K • v • ( 1 -P f ) • 8 • 
{ (1-Pf ) • 8 • N/v+Pf • 

r«sna. cc-c, K««wk*r*o» Pf«?u 
^©s^ctED-cffS-rsft^^u-A^r*^^ cb 

[0 04 5] 04«S (8) 4^>T, K = 1. v=2 
Mbit/see. M= 1 , C = 0msec©4t, £ 
j£7 U- Aft# 2 5 6 f-*>6 4 0 9 6 A Y ©*§£ 

©■en-en© noiws^*-^? b^ft* 

ICttLX&mim-? U-AftPSafcTSC 4#*>*» 
S„ C ©&#©*&£«:«, BER= 1 0" 4 (Ctet,vt« 
2 5 6^'W h*s*fcjai/"C*J»3> BER=10" 5 B5 
12^WK BER= 1 0" 6 B2 0 4 8/-S4 K BE 
R<10" ' 1*4 0 9 61-1 h&£*. C©J:5K. * 

[0046] (ftHXJMX) StffiOftiKL A Nt»«, Ml 
h?-* hffcTCP/I POT'PFnWgffl 

S«va>*Ci*9H,». l/*l/«c*«6. TCPB#3fcW 
h^-^fciiifLTt^snfcXaha^T** 

fc», i&ri/ifcfcLANKjtl/fcXnhn^tt^*. so 



*»> 4T*4. j&m&w&tons (i2't*7i/-Ap 

0#£D£) ©B> 

(4) 

* (jE») «. 

(5) 

★ (jE») 4TS4, 

(6) 

a*ffi@*>©f JSK*J W * 7 A& 9 $©**il 
%Pfmaxt«i, 

(7) 

[0043] (ai=£jtM) 7 u— Ae»*tf 9 am? 
B> e»m»)*tcJ:or«i«:fiai7U-AS^^^ 

mmmzvv \-®K>mt<c*iLx&&y\/-j*&z 

[0044] Co-back-NtC*JW*^;l'-7*5» hS (bit/ 
sec) B, 

N/v} / 

M- 8 • (N/v + C) +C) (8) 

&(,». *CC. *»W»=IW«rB. *#BB£©*§ISL 
AN'>Xf-A4TCP/I POT'nl-aWl^fcWl 



30 



40 



LAN&cScML fct»£4 WW S . 
[0 04 7] UmLAU&mULAUtV'JyV 

Sfc»{c**Mc»i,-c 1 0«fc[±©^i?7r*s»«sn 

f77KSStU, 02©7a-TIS^$nfc^-< >K>? 
* A Xvmt * C 4 K J: o r . ftNOftStttcHl t fc 
^u-Ajifi^tT^o 

[0 04 8] H5*»J:Cfla6ttirs h^»3*^l 0" 5 
©TCP/ I P©9 > K9f--f X©^i&£WJ L,fcl£ 

» h^9$^l 0- 5 T*nB. b'? h^O*©^*^ 

mLAN*mmttz<Dx-> h»o*^i o 
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#3MWS. 05K^3tt£<J:Mc. {E*©TCP-CB 
W«L AN ^ > F^^XWWW-ior. 

*H>V*1HX1fiVy hm^l 0" 8 ©JRJ£5C>t;* 

l>t. SuVFflMXBe* HaO^ctEDTWRgS 
ti*. *©fc». H 6 Cessna J: »||R3ftfc* 

[0 04 9] H7B*»fi©jiaRLAN^'f Aifit* 
©TCPJCJ:***lLAN^f AOX*-^» F#tt 
©ttttftjftWcftQ. mftics/Mfc*£9. MMtc 
J»MkX*-^» F*i*. 08, BSiH-iJ^S* 
ffit»rwe i/fc*s*r*s. 0 7 3 ti S <t 9 «c*» 

W©3*»LAN^.f-A-C« > S/NtbtC^tS^tt 
t>. TCPKJ:*Waillltfforc>**aiLANlCJt 

0T«#3ftrt,>*c£#*>a>s. 20 

[0 05 0] 6LkTlMILfcJ:9«:, flSUL AN©cfc 3 
K, «W4KDttRi*iB£A.£&<. ¥H3rc«BSft* 

j:»)e3a(i**j|Si±-r*or*iwwB^w>-c**. 

[0 05 1 ] 

[2PJ©$WI] eU:IIWit,fcJ:9fc. *JW!K:J:*i«. 
-X? F*ffiT3tt*C4©&WI^LANi'*^A* 30 

b, xQxmmsifiatti&tL** mtbxmmz 

m«<W-fX*-c**lH»)^:*<-r*J:9K«iestir 
f - -f X©30W»rt* (, »fc». ffi»c J: S2S#*» < & 

k j: §s®i^ra©ffi« t fc> 9 Arm l a n ©ttfigfcisi 

±SttSC4^-CtS 0 40 
[Hn©ff«&l»J] 

[0 1 ] *^^J6PD©«1iteJ:^«©»a5^a * * 

tm. 
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